Stimulation of endogenous catecholamine release by theophylline: a proposed additional mechanism of action for theophylline effects.
Therapeutic response to theophylline in asthma is generally attributed to its effect in increasing intracellular 3',5' cyclic adenosine monophosphate (cAMP) by competitive inhibition of cAMP phosphodiesterase. However, because of discrepancies between therapeutic serum theophylline concentration achieved clinically and those required for in vitro phosphodiesterase inhibition, we explored the possibility that theophylline may act through adrenomedullary secretion of catecholamines. Five healthy, nonasthmatic male and female adults were studied with a double-blind, randomized, crossover protocol. Theophylline (5 mg/kg) and placebo were administered in a capsule dosage form. Plasma catecholamines epinephrine (E), norepinephrine (NE), and dopamine (DA) were measured by a radioenzymatic assay at baseline and after administration of theophylline at 1, 2, and 3 hr. Significant differences between theophylline- and placebo-treated groups (p less than 0.05) were seen at 3 hr for mean percentage increase over baseline with E (120% +/- 25.3%) and NE (48.02% +/- 17.94%) after theophylline therapy (mean peak level 7.2 +/- 0.48 micrograms/ml). Epinephrine plasma concentration was significantly greater (p less than 0.001) at 3 hr compared with baseline (105 +/- 16 vs 56 +/- 18 pg/ml), while NE (448 +/- 52 vs 320 +/- 36 pg/ml) did not attain significance (p = 0.136). A significant correlation (p less than 0.05) was found between the percentage increase over basal for E (r = 0.58) and NE (r = 0.66) and serum theophylline levels. DA was not significantly increased at any time period. Thus theophylline in clinically relevant concentration appears to stimulate adrenomedullary secretion of catecholamine. Whether this is an important mechanism of action in asthma or explains some side effects of theophylline remains to be determined.